Long-term increases in neuronal activity in the motor cortex evoked by simultaneous stimulation of the thalamus and somatosensory cortex in cats.
Experiments on anesthetized cats were used to study the activity of motor cortex neurons (field 4 gamma) in response to separate and simultaneous stimulation of the ventrolateral nucleus of the thalamus and the somatosensory cortex (field 2) of the brain. Long-term potentiation of motor cortex neuron activity in response to simultaneous stimulation of the ventrolateral nucleus and somatosensory cortex arose only in regions receiving corticocortical projections from the stimulation site in the somatosensory cortex of the brain, while regions lacking corticocortical projections from the somatosensory cortex showed no such effect. Experiments demonstrated that the duration of increased motor cortex neuron activity following stimulation of the ventrolateral nucleus of the thalamus and somatosensory cortex was greater than one hour after recording was started. These data led to the conclusion that simultaneous stimulation of corticocortical and thalamocortical afferents can alter the level of neuronal activity in the motor cortex only in regions with convergent sensory inputs from the thalamus and somatosensory cortex of the brain.